COMMENTS

Comments received for CHA Draft Report (December 18, 2009, CHA Project No.
20085.9000.1510) for the Assessment of Dam Safety of Coal Combustion Surface
Impoundments Louisville Gas & Electric Company — Cane Run Power Station,
Louisville, KY. Comments include;

« EPA comments - None;

« KYDNR comments received on January 28, 2010; and
« Louisville Gas & Electric Company comments received on February 23, 2010.

CHA-



E.ONLGE Comments and Additional Studies for Cane Run Plant
From: Kohler.James@epamail.epa.gov
Sent: Monday, March 01, 2010 5:11 PM
To: dennis.a.miller@Imco.com; Hargraves, Malcolm;
Hoffman.Stephen@epamail .epa.gov; Harris 1V, Warren; Everleth, Jennifer
Subject: E.ON/LGE Comments and Additional Studies for Cane Run Plant

Dear CHA:

Please follow the link below to download the company comments for Cane Run...please
address/incorporate accordingly.

They have also included additional geotech studies conducted by MACTEC on their
impoundments. It seems their delay in providing comments stemmed from waiting on the
MACTEC reports dated 2.23.10. They are wanting the ratings changed based on the
results of these reports.

E.ON/LGE would like to set up a meeting to discuss after your review.
Please let us know what you think. Thanks!

Jim

LGE Comments and Additional Studies
https://www.yousendit.com/download/RmNEYUIzQ1BrWT I jROE9PQ
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Jim Kohler, P_E.

Environmental Engineer

LT, U.S. Public Health Service

U.S. Environmental Protection Agency

Office of Resource Conservation and Recovery
Phone: 703-347-8953

Fax: 703-308-0514
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FW Comments on Draft Reports E.ONKentucky Utilities Ghent and Cane Run Facilities
From: Harris 1V, Warren
Sent: Wednesday, February 03, 2010 2:22 PM
To: Everleth, Jennifer; Adnams, Katy
Subject: FW: Comments on Draft Reports: E.ON/Kentucky Utilities Ghent
and Cane Run Facilities

Attachments: State Comments on Ash Pond inspections located within
Kentucky.doc

————— Original Message-----

From: Kohler.James@epamail.epa.gov [mailto:Kohler.James@epamail.epa.gov]

Sent: Wednesday, February 03, 2010 2:20 PM

To: dennis.a.miller@Imco.com; Hargraves, Malcolm; Harris 1V, Warren

Cc: Hoffman.Stephen@epamail.epa.gov

Subject: Comments on Draft Reports: E.ON/Kentucky Utilities Ghent and Cane Run
Facilities

Dear Dennis/CHA:

I have sent you comments on the draft reports for all third round assessments except
for E.ON/Kentucky Utilities Ghent and Cane Run facilities. We will be receiving
company comments on these reports by Feb. 23. EPA has no comments on either report.
The state comments are attached.

(See attached file: State Comments on Ash Pond inspections located within
Kentucky.doc)

Please confirm receipt of these emails and comment docs on all third round draft
assessment reports. Let me know if you have any questions.
Thanks!

Jim
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Jim Kohler, P_E.

Environmental Engineer

LT, U.S. Public Health Service

U.S. Environmental Protection Agency

Office of Resource Conservation and Recovery
Phone: 703-347-8953

Fax: 703-308-0514
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Final Report
Assessment of Dam Safety of Coal Combustion Surface Impoundments
Louisville Gas & Electric Company — Cane Run Power Station
Louisville, KY

Comments Received from the EPA
In Response to CHA Draft Report dated December 18, 2009

None Received

CHA Project No. 20085.9000.1510

CHA-



Final Report
Assessment of Dam Safety of Coal Combustion Surface Impoundments
Louisville Gas & Electric Company — Cane Run Power Station
Louisville, KY

Comments Received from KY DNR
In Response to CHA Draft Report dated December 18, 2009

Email dated January 28, 2010 and
Letter dated January 28, 2010

CHA Project No. 20085.9000.1510

CHA-



From: "Phelps, Scott (EEC)" <Scott.Phelps@ky.gov>

To: James Kohler/DC/USEPA/US@EPA

Date: 01/28/2010 09:20 AM

Subject: Comments from Kentucky on Ash Pond Reports
James

| am attaching our comments on the draft reports that were sent to me. Itis my understanding
that Gary Wells with our office has already supplied comments on the LG&E Mill Creek
impoundment. Let me know if you need further clarification or anything else.

Scott Phelps P.E., C.F.M., Supervisor
Dam Safety and Floodplain
Compliance Section

Water Infrastructure Branch

Attachment:
Comments on Ash Pond inspections located within Kentucky.

General: Kentucky would like to correct a statement made in several of the draft reports.
Many of the reports state that Kentucky does not have standards for dam stability. This
statement is incorrect and should be corrected in all reports. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

E.W. Brown Aux Pond.

The statement that the ash pond has a permit number KYDW Permit 1213 is incorrect.
The Kentucky Division of Water has assigned dam 1D number KY1213 to this structure.
This is the number that the structure can be found under in the NID.

E.W. Brown Main Pond

3.2 Summary of Local, State and Federal Environmental Permits:

The statement that the ash pond has a permit number KYDW Permit 0737 is incorrect.
The Kentucky Division of Water has assigned dam 1D number KY0737 to this structure.

This is the number that the structure can be found under in the NID.

Kentucky Utilities Ghent Power Plant



1.2.1 There is no mention of permits issued by the Kentucky Division of Water for
Construction of ATB 2 or the Gypsum Stacking Facility.

3.3 Structural Adequacy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

LG&E Cane Run
The map on page 9 indicates the wrong plant and places the plant in Indiana.

3.3 Structural Adequcy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

4.1 Acknowledement of Management Unit Condition
Big Rivers Coleman Plant

3.3 Structural Adequacy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

Big Rivers Reid, Green, HMPL

No comments from Kentucky Division of Water.

American Electric Power Big Sandy Generating Station

P.1 Company or Organization
The Kentucky Department of Natural Resources is a different agency than the
Department for Environmental Protection. DEP is the correct agency for Scott Phelps.



3.3 Structural Adequacy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/




Final Report
Assessment of Dam Safety of Coal Combustion Surface Impoundments
Louisville Gas & Electric Company — Cane Run Power Station
Louisville, KY

Comments Received from Louisville Gas & Electric Company
In Response to CHA Draft Report dated December 18, 2009

Comments Received February 23, 2010

CHA Project No. 20085.9000.1510

CHA-



-0 \ U.S.

Generation Engineering
220 West Main Street
Louisville, Kentucky 40202
T 1-502-627-2985

VIA EMAIL AND OVERNIGHT DELIVERY

Mr. Stephen Hoffman

U.S. Environmental Protection Agency
Two Potomac Yard

2733 South Crystal Drive

Fifth Floor, N-5237

Arlington, VA 22202-2733

February 23, 2010

Re: Louisville Gas & Electric's Comments for
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power
Station, Prepared by CHA, December 18, 2009

Dear Mr. Hoffman:

The U.S. Environmental Protection Agency (EPA) provided a draft report to Louisville Gas & Electric Company (LG&E)
regarding coal combustion byproduct impoundments at Cane Run Power Station. CHA, an engineering contractor for
EPA, prepared the draft report dated December 18, 2009. The draft report was prepared to present the results of an
assessment of the structural stability of four impoundments at Cane Run. LG&E has reviewed the report, and has
included clerical and technical corrections as Attachment 1.

LG&E conducted additional research of historical records regarding subsurface exploration or stability analysis. In
January 2010, LG&E retained MACTEC Engineering and Consulting to conduct an engineering stability analysis on the
Cane Run impoundments indentified by CHA as the ATB / E-Pond Complex and the Basin Pond / Dead Storage Pond
Complex. MACTEC has provided LG&E two documents containing subsurface data and stability analysis which are
included as attachments to this letter. LG&E requests that EPA arrange a conference to discuss this additional
information with representatives of LG&E and CHA. LG&E believes that the additional information adds significantly to
the background information and will help CHA produce a more complete final assessment report.

Engineers with CHA conducted a site visit on October 28, 2009 to inventory the impoundments at the Cane Run Station,
to perform visual observations of the embankments and to collect information related to the assessment. LG&E
transmitted background information to CHA in order to allow CHA to conduct the assessment. While on site following
the visual observations in October, 2009 CHA engineers commented that they considered the impoundment ratings to be
in fair or satisfactory range pending a review of the background information. CHA commented that the impoundments
were visually in good condition. As CHA developed the draft report, they determined that there was not enough
background information available to rate the impoundments as fair or satisfactory. The draft report indicates CHA rated
the two impoundment complexes as poor based on the following observations: slope stability concern at the southwest
portion of the Ash Pond/E-Pond Complex, slope stability concern on the Basin/Dead Storage Pond Complex, and absence



of subsurface information and engineering stability analysis. EPA guidelines state that a poor rating should be applied
when further critical studies or investigations are needed to identify potential dam safety deficiencies.

The stability analysis conducted by MACTEC in January and February of 2010 consists of a review of pertinent background
data, geotechnical exploration, sample collection, installation of piezometers, topographic surveys, laboratory analysis,
and computer modeling of the dam stability to determine safety factors. MACTEC conducted the stability analysis using
Guidelines for Geotechnical Investigation and Analysis for New and Existing Earth Dams, as published on the Kentucky
Division of Water (KDOW), Dam Safety and Floodplain Compliance website and as referenced in KDOW Engineering
Memorandum No. 5 (EM-5). EM-5 is incorporated by reference in 401 KAR 4:030.

MACTEC completed twenty-six borings at thirteen cross sections (ten cross sections on the ATB/E-Pond, and three cross
sections on the Dead Storage Pond/Basin Pond Complex) to collect subsurface samples at locations MACTEC considered
to be critical cross sections. MACTEC specifically completed borings at the southwest corner and the soil stockpile area
of the ATB/E-Pond Complex and at the downstream slope of the Dead Storage Pond/Basin Pond Complex which have
been identified by CHA as areas of concern. Subsurface samples have been examined by a MACTEC geotechnical
engineer and selected for a regime of laboratory testing. The laboratory testing regime was completed and included
twenty (20) soil plasticity tests (Atterberg Limits), twenty (20) grain size (sieve) analysis with hydrometer, 180 natural
moisture content determinations, eleven (11) unit weight and natural moisture content determinations (undisturbed
samples), sixteen (16) direct shear tests, and five (5) triaxial (CU) tests. MACTEC completed a slope stability analysis on
nine (9) cross sections of the embankments for the following cases: steady state seepage at maximum surcharge pool
(flood) condition, rapid drawdown condition, and seismic conditions from present pool elevation, including static and
seismic conditions where stockpiled soil has been placed adjacent to the embankment crest on the ATB.

MACTEC analyzed the stability of the embankment cross sections including the cross sections identified as areas of
concern by CHA using industry standards to model the embankment physical properties and the computer program
STABL, developed by Purdue University. STABL uses a two-dimensional limit equilibrium method of analysis. MACTEC
completed the analysis on nine of thirteen selected cross sections. MACTEC's analysis determined that the impoundment
embankments at Cane Run meet and exceed all US Army Corps of Engineers (USACE) and KDOW recommended stability
safety factors for applicable loading conditions. MACTEC transmitted data regarding the Cane Run impoundments
which is attached with this letter as follows:

Attachment 2 - Geotechnical Exploration and Slope Stability Analyses, Data Package: Ash Treatment Basin / E-Pond
Complex, MACTEC Engineering and Consulting, February 2010. Eight of ten cross sections modeled.

Attachment 3 - Geotechnical Exploration and Slope Stability Analyses Data Package: Dead Storage / Basin Pond Complex,
MACTEC Engineering and Consulting, February 2010. One of three cross sections modeled.

This space intentionally left blank.
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MACTEC has completed lab analysis for the remaining four cross sections. Based on the results of the lab analysis,
MACTEC expects factors of safety for the remaining cross sections will meet regulatory guidelines. The results of this
analysis are expected in mid March 2010, and LG&E will provide EPA with the results when available. Figure 1 illustrates
the calculated safety factors as they compare to guidelines established by the KDOW and USACE.

Figure 1 -Factors of Safety at Cane Run Impoundments

Cane Run Impoundments
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* Lowest safety factor represents the most conservative calculated FOS of the upstream or downstream condition as compared to the KDOW and USACE minumum
reccomended values for the cross sections analyzed as of February 23, 2010.

Thank you for the opportunity to comment. If you have any questions regarding these comments, please contact me
using the information provided below.

Thank you,

/

David Millay, PE

Civil Engineer
502-627-2468
david.millay@eon-us.com

Attachments

Cc:  James Kohler, P.E. U.S. Environmental Protection Agency
Brian Scott Phelps, P.E., Kentucky Department of Environmental Protection
John Voyles, E.ON U.S.
Michael Winkler, E.ON U.S.
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Attachment 1 -LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Waste Impoundment (Task 3) Report,
Cane Run Power Station,
Prepared by CHA,
December 18, 2009




Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Note: LG&E considers each impoundment as an individual facility, because each impoundment has a unique purpose.
e  Ash Treatment Basin
e EPond
e Basin Pond
e Dead Storage Pond

Page 1, section 1.7 INTRODUCTION
First paragraph, last sentence:

Note: Cane Run is not shown in Figure 1. The arrow on map is pointing to a different power station.

Page 1, section Company or Organization Name, Name & Title
Changes to be made only to the following names:

E.ON-U-S{louisville Gas & Electric) Steve Turner, General Manager

E.ON-U.S{Louisville Gas & Electric) Kevin Shaughnessy, Production Leader

E.ON U.S. Louisville Gas-&Electric) Mike Winkler, Manager Environmental Programs

E.ON U.S. dLouisville- Gas-&Electric) David Millay, P.E., Civil Engineer - Generation Engineering
E-ON-U-S{Louisville Gas & Electric) Michael Hensley, Production Manager

Page 3, section 1.3 Site Description and Location
First, second and fourth bullet:
e (second sentence) "This basin includes the E-Pond which receives landfill run-off where entrains entrained
solids settle before the water flows into the ATB.”
e (third sentence) "Excess water is pumped to the Clearweater Clearwell Pond.”
o "Clearwater Clearwell Pond serves to settle suspended solids prior to limited reuse by FGD systems or
discharge to the site ATB.”

Page 3, section 1.3 Site Description and Location
Second paragraph, third sentence:
"While the ClearwaterClearwell Pond has the potential to receive CCW..."

Page 4, section 1.3.1 Ash Treatment Basin and E-Pond
First paragraph, fourth sentence:
"The ATB was expanded in 1977 and reportedly contains bottom ash, fly ash, beifersfag and other materials...”

Note: The definition of Boiler Slag from the American Association of Coal Ash is as follows: a molten ash collected at the
base of slag tap and cyclone furnaces that is quenched with water and shatters into black, angular particles having a
smooth, glassy appearance. Boiler slag is in high demand for beneficial use (blasting grit, roofing granules, etc.), but
supplies are decreasing because of the removal from service of power plants (due to their age) that produce boiler slag.

Cane Run does not operate slag tap or cyclone furnaces.
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Fourth paragraph, first sentence:
"An Emergency Sludge Pond (or E-Pond), approximately_1.5 acres, was proposed...”
(Enter space in between approximately and 1.5 acres)

Note: The E-Pond is used as secondary (back-up) storage for the sludge processing plant located approximately 200 ft. to
the west of the E-Pond.

Page 6, section 1.3.3 Other Impoundments

First sentence:

"One additional impoundment, the learwater Clearwell Pond, potentially contains Coal Combustion Byproducts.”
Page 7, section 1.5 site Geology

Second paragraph, first sentence:

Note: Figure 6 is not a map showing Cane Run.

Page 9, Figure 1 Project Location Map

Note: Cane Run is not shown in Figure 1. The arrow on map is pointing to a different power station.

Page 10, Figure 2 Photo Site Plan

Note: Change note for Clearwell Pond from “Clean Water” to “Clearwell Pond”

Page 14, REGIONAL GEOLOGY, CANE RUN POWER STATION, LOUISVILLE, KENTUCKY
Note: Cane Run Station is not shown in Figure 1.

Page 15, footer, fourth line down:

"Kentucky-Utilities Louisville Gas and Electric”

Page 16, section 2.2.1.14 ATB North Dike

Thirteenth sentence:

"According to E.ON U.S., sod was used to avoid the difficulty of establishing grass on the slope from seed during the rainy
summer-fall season.”

Page 19, section 2.3.2 Basin / Dead Storage Pond Complex Control Structure and Discharge Channel

Second sentence:

“These ponds drain into the incised Clearwater-Clearwell Pond (Photo 56), where water is re-used for plant processes.”

Page 19, section 2.4 Monitoring Instrumentation

Note: Six (6) piezometers were installed in the ATB in January and February of 2010. There is an electronic flow meter at
the discharge of the ATB.

Page 22 & 23, Photos 3-6

Note: Drainage improvements were constructed in November of 2010 and water now drains away from the downstream
toe of the north embankment of the ATB.
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Attachment 1 - LG&E Comments

DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Page 29, caption below Photo 18
Third sentence:

"Drainage swale between dike and railroad tracks was cleaned out of sediment and debris in the summer-fall of 2009.”

Page 35, Photo 30

Note: The downstream slope is 2 Horizontal : 1 Vertical according to a field survey conducted in January 2010.

Page 37, caption below Photo 34
First sentence:
"ATB discharge to NPDES KYPDES permitted outfall.”

Page 39, Photo 38

Note: The downstream embankment slope ranges from 1.7 Horizontal
flattening from the crest to the toe.

Page 40, Photos 39 and 40
Note: Change E.ON U.S. to LG&E

Page 48, caption below Photo 56
"Clearwater-Clearwell Pond west of Basin/Dead Storage Pond is incised.”

Page 49, footer, fourth line down:

"Kentucky-Utilities Louisville Gas and Electric”

Page 50, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 51, section 3.3.1 Stability Analyses of Former Ash Pond
Third paragraph, last sentence:

: to 1 Vertical to 2.8 Horizontal : 1 Vertical,

"The computed factors of safety for the downstream side of the west dike are summarized in Fable-6 Table 3.”

Page 51, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 52, section 3.3.2 Stability Analysis of Existing Ponds

Note: Geology map shown in Figure 6 does not include Cane Run Power Station.

Page 52, section 3.4.1 Geotechnical Reports
First paragraph, first sentence:

“In 1976, LG&E retained ATEC Associates to conduct a stability analysis on the ash pond. ATEC Associates advanced 4
borings in-1976 as part of their a subsurface exploration and stability assessment...”
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Second paragraph, first sentence:
"We understand that geotechnical explorations have-rot-been-advanced within the existing ATB, Basin Pond, or Dead
Storage Pond for embankment design or since construction.”

Note: MACTEC Consulting and Engineering conducted a geotechnical exploration in January 2010.

Page 52, footer, fourth line down:

"E-On/Louisville-Gas & Light Louisville Gas and Electric”

Page 53, section 3.5 Operations & Maintenance
Additional sentence placed at the end of first paragraph: "LG&E completed an Emergency Action Plan for the ATB in
January of 2010.”

Page 53, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 54, section 3.6.2 Inspections by Engineering Consultants

First paragraph, first sentence:

"E.ON-U-S. LG&E hired a eonsuftant professional geotechnical engineering firm, ATC Associates, to perform a visual
inspection...”

First bullet:
"Conduct another visual inspection of each facility during the growing season in 2009. Field work was performed in

January and the ground was frozen in some cases was covered with snow.”

Note: ATC Associates completed a growing season inspection in November 2009. A final report is expected by the end of
the first quarter 2010.

Third bullet:
"Prepare Emergency Action Plan for each structure.”

Note: LG&E C completed an Emergency Action Plan for the Cane Run ATB in January 2010.

Fourth bullet:
"Prepare or update topographical mapping of the facility.”

Note: LG&E obtained a current (2008) Topographic Map from the Louisville Jefferson county Information Consortium
(LOJIC) in the summer of 2009.

Sixth bullet:
(last sentence) "It was recommended that these records be maintained both at each Power Station as well as a central

location such as a corporate office.”

Note: Records for the Cane Run Ash Pond are maintained in an electronic record database as well as a company intranet
site.
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Last paragraph, first sentence:
"We understand that the eensuitant ATC Associates performed a follow-up visual inspection...”
Note: ATC noted no urgent items.

Page 54, section 3.6.3 Inspection by Owner Representative

First paragraph, first sentence:

(toward end) “...assessment of the Basin Pond, Dead Storage Ponds, Emergency Pond and Clearweter Clearwell Pond on
March 17, 2009.”

Page 54, footer, fourth line down:

"E-On/Leuisvitle-Gas-&Light Louisville Gas and Electric”

Page 55, footer, fourth line down:

"E-On/Louisville-Gas & Light Louisville Gas and Electric”

Page 56, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 57, CROSS SECTION OF FORMER ASH POND
IMAGE REFERENCE:

"

[ A PO

A PDOA

A A D] ANATA A 08

/ A A A

HYDROGRAPHIC-SURVEY-PIAN-SHEET1-OF2- ATEC ASSCIATES, GEOTECHNICAL INVESTIGATION, ASH POND STABILITY,
CANE RUN GENERATING STATION, LOUISVILLE GAS & ELECTRIC COMPANY, PLATE 2.”

Page 58, footer, fourth, fifth and sixth line down:

"Duke-Energy Louisville Gas and Electric
Riverbened-Steam-Station Cane Run Power Station

Meunt-HellyNerth-Caroling Louisville, Kentucky”

Page 59, section 4.3 Basin/Dead Storage Ponds:
“As discussed in Section 3.6, EON-U-S: LG&E has undertaken remedial measures...”

Page 59, footer, fourth line down:

"E-OnfLeuisville-Gas-&Light Louisville Gas and Electric”

Page 60, footer, fourth line down:

"E-OnfLeuisville-Gas-&Light Louisville Gas and Electric”

Page 61, footer, fourth line down:

"E-On/Leuisvitle-Gas-&Light Louisville Gas and Electric”

Page 62, footer, fourth line down:

"E-OnftLeuisvitle-Gas-&Light Louisville Gas and Electric”
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Attachment 2 - LG&E Additional Information
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Attachment 2 -LG&E Additional Information
Geotechnical Exploration and Slope Stability Analyses, Data Package
Louisville Gas and Electric (LG&E)

Cane Run Station
Ash Treatment Basin / E-Pond Complex,

MACTEC Engineering and Consulting,

February 23, 2010




GEOTECHNICAL EXPLORATION AND SLOPE STABILITY
ANALYSES DATA PACKAGE

LOUISVILLE GAS AND ELECTRIC (LG&E)
CANE RUN STATION
ASH TREATMENT BASIN / E-POND COMPLEX
LOUISVILLE, KENTUCKY

February 23, 2010
Prepared For:
E. ON U.S, Services, Inc.

220 West Main Street
Louisville, Kentucky 40202

Prepared By:
MACTEC ENGINEERING AND CONSULTING, INC.
13425 Eastpointe Centre Drive, Suite 122
Louisville, Kentucky 40222

MACTEC PROJECT 3143-10-1216

Z MACTEC
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4 MACTEC

engineering and constructing a better tomorrow

February 23, 2010

Mr. David J. Millay, P.E.

E. ON U.S. Services, Inc.

220 West Main Street

Louisville, Kentucky 40202

Phone: 502-627-2468

Facsimile: 502-217-2850

Electronic mail: David.Millay@eon-us.com

SUBJECT:  Geotechnical Exploration and Slope Stability Analyses Data Package
LG&E Cane Run Station — Ash Treatment Basin / E-Pond Complex
Louisville, Jefferson County, Kentucky
MACTEC Project Number 3143-10-1216

Dear Mr. Millay:

MACTEC Engineering and Consulting, Inc. (MACTEC) is pleased to submit this data package
summarizing our geotechnical exploration and slope stability analyses completed to date for the Ash
Treatment Basis / E-Pond Complex at the LG&E Cane Run Station Facility in Louisville, Jefferson
County, Kentucky. Our services were provided in general accordance with our Master Agreement
Number 31528, Contract Number 41994 and our Proposal Number PROP10LVLE Task 006R, dated
February 4, 2010.

The attached data package presents a brief discussion of our scope of geotechnical services, results of
our field and laboratory testing and the results of our slope stability analyses performed to date. A

final report of our geotechnical exploration and slope stability analyses for this facility will be issued
under separate cover.

MACTEC appreciates this opportunity to provide our services to you and we look forward to serving
as your geotechnical consultant throughout this project. Please contact us if you have any questions
regarding the information presented.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.

s

April L. Brenneman, P.E. Nitholas?6-Schmitt, P.E.
Project Engineer Senior Principal Engineer
Licensed Kentucky 26750 Licensed Kentucky 10311
Attachment: Data Package

MACTEC Engineering and Consulting, Inc.
13425 Eastpoint Centre Drive, Suile 122 # Louisville, KY 40223 # Phone: 502.253.2500 * Fax: 502.253.2501 www.mactec.com
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EXECUTIVE SUMMARY

The firm of CHA was contracted by Lockheed Martin (a contractor of the United States
Environmental Protection Agency) to perform a site assessment of the coal combustion waste
(CCW) impoundments at the Louisville Gas and Electric (LG&E) Cane Run Station Facility.
CHA issued a Draft Report of Assessment of Dam Safety, for these facilities on December 18,
2009. LG&E retained MACTEC Engineering and Consulting, Inc. (MACTEC) to provide
geotechnical engineering consulting services and to conduct geotechnical explorations and
slope stability analyses on the Ash Treatment Basin (ATB)/Emergency Pond (E-Pond)
Complex and the Dead Storage/Basin Pond Complex. This document presents a high level
summary of our activities, findings and conclusions to date, for the ATB/E-Pond Complex.
The Dead Storage/Basin Pond Complex activities are reported under separate cover.

Background

The ATB/E-Pond Complex has a surface area of approximately 52.3 acres, impounds bottom
ash, fly ash and other materials including coal fines, process water drainage and treated
sanitary wastewater. The ATB impoundment is partially incised and partially diked, with
approximately 750 linear feet of the northwest portion fully incised and the remainder
(approximately 4,500 linear feet) a combination of incised and diked. The typical crest
elevation is 460 feet National Geodetic Vertical Datum of 1929 (NGVD) with a typical crest
width of 15 feet. The bottom of pond elevation is 420 feet NGVD. The original ground surface
elevation was reported to vary from 450 feet NGVD (near the diked portion of the pond) to 460
feet NGVD (near the incised portion of the pond). The downstream toe elevation varies with
the lowest toe elevation of 446 feet NGVD resulting in a maximum dam height of
approximately 14 feet. The maximum operating pool elevation is 456.5 feet NGVD
(maximum pond depth of 36.5 feet). The downstream slope faces are nominally 3H:1V
(horizontal to vertical) and the upstream slopes (wet side) are nominally 1.5H:1V.

The 1.5 acre E-Pond is located within the southwest corner of the ATB and was reportedly
designed with 1.5H:1V interior and exterior slopes. CHA reported that about one-third to one-
half of the ATB/E-Pond Complex no longer retains open water. Stockpiled materials consisting
of clay and topsoil, were observed in the southwest corner of the ATB, east of the E-Pond,
potentially applying a surcharge load to the south dike.

Engineering Approach

MACTEC’s engineering approach is based on 1) a systematic process of obtaining and
reviewing available data; 2) developing an exploration approach to efficiently obtain missing
data that is required to evaluate the stability of the structure and 3) assigning a project team
with all the requisite technical skills and experience necessary to fully evaluate the existing
impoundment conditions, competency and stability.

MACTEC assembled a geotechnical engineering team that met with LG&E representatives to
outline our engineering approach and geotechnical exploration. We reviewed the Draft Report
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of Assessment of Dam Safety, reviewed aerial photographs, site photographs from time of
construction, reviewed various previous studies and Kentucky Division of Water inspection
reports, conducted a site reconnaissance, and received a copy of a design drawing. We also
interviewed the retired LG&E engineer who was responsible for the impoundment design and
construction oversight. MACTEC developed a geotechnical exploratory drilling program, a
geotechnical laboratory testing program and determined supplemental surveying requirements.
The primary guidance documents for the development of our exploration and analyses
included: Kentucky Environment and Energy Cabinet, Water Infrastructure Branch, Dam
Safety Division Guidelines (primarily Engineering Memorandum Number 5 and KAR 401:030
— Design Criteria for Dams and Associated Structures and “Guidelines for Geotechnical
Investigation and Analysis of New and Existing Earth Dams”) and the U.S. Army Corps of
Engineers Engineering Manual (USACE) EM 1110-2-1902. These guidance documents
suggest a Factor of Safety (FOS) of 1.5 for long-term, steady-state conditions using maximum
storage pool (EM 1110-2-1902 suggests an FOS of 1.4 for long-term, steady-state conditions
using maximum surcharge pool); an FOS of 1.2 for rapid drawdown (EM 1110-2-1902
suggests an FOS in the range of 1.1-1.3); and an FOS of 1.0 for seismic conditions.

Exploration and Laboratory Testing Program

The geotechnical exploration program was developed to obtain subsurface data at nine cross-
sections along the dam at areas we judged to be “critical” based on the topography and nature
of the exposed slope. Another cross-section was added to obtain additional subsurface and
slope geometry information at the eastern corner of the pond. A total of ten soil test borings
were drilled along the embankment crest, extending to depths of up to 50 feet, and a total nine
soil test borings were drilled along the toe of the embankment to depths of up to 25 feet. Two
borings were drilled in the stockpile area to a depth of 65 feet. A total of four piezometers were
installed along the embankment crest and two piezometers were installed in the toe borings to
monitor pieziometric levels within the dam.

The geotechnical laboratory testing program consisted of extensive classification tests,
including Atterberg Limits, Grain-size analyses and specific gravity determinations; and
strength tests including consolidated undrained triaxial shear tests with pore pressure
monitoring and direct shear tests, to determine both total stress and effective stress parameters.
In addition to this laboratory testing program, the Standard Penetration Test results obtained
during drilling were statistically analyzed to delineate the general subsurface conditions.

Slope Stability Modeling and Analyses

Slope stability analyses were conducted using the computer program PCSTABL, developed by
Purdue University. The program uses a two-dimensional limit equilibrium method of analysis
and calculates the factor of safety based on the Modified Bishop Method of Slices. Our
analyses were performed to model the overall stability of the existing dike including steady-state,
rapid drawdown and seismic (dynamic) conditions. To date, eight cross-sections (Sections 1
through 7, including Section 3.5) located along the north, east and south sides of the dike have
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been analyzed, the locations of which are shown on the attached Boring Location Plan and
Stability Section drawing. A total of ten cross-sections will be analyzed for this pond. The results
of the remaining analyses to be performed will be submitted in our final report of geotechnical
exploration and slope stability analyses.

The geometry used in the analyses of the ATB / E-Pond Complex were based on 1) a
construction drawing entitled “Ash Pond Addition — 1972” by LG&E Construction Department;
2) the “Ash Pond Hydrographic Survey and Isopach Plans, Sheet 1 and 2” dated April 2008,
provided by Fuller, Mossbarger, Scott and May Engineers (Stantec, Inc.); and 3) a topographic
survey of the boring locations and cross-sections provided by HDR in January 2010.

The upstream slopes for Section 1 through 7 (including Section 3.5) were observed to range from
1.3H:1.V to 1.9H:1V and the downstream slopes ranged from 2.4H:1V to 5.3H:1V. The
upstream slopes below the current water or ash levels were projected from the topographic data
obtained in the field at each cross-section location from the portion of the upstream slope above
the water/CCW level. Slopes used for each section model are summarized in a table submitted
with this data package.

In general, the dike was constructed of clay fill reportedly excavated from the incised portion of
the pond. The clay fill was placed overlying existing alluvial soils comprised of clay overlying
sandy soils. Soil parameters (shown in Table 1 below) selected for the slope stability analyses
were chosen based on various resources including the results of the extensive laboratory testing
described above, field testing and observations, published information on similar soil types and
our experience. The soil strength parameters selected for each cross-section analyzed are shown
on the PCSTABL plots submitted with this data package.

Table 1. Soil Parameters

Soil Soil Unit Weight Effective Stress
0
Type .I .
No. Description Total | Saturated | Cohesion C’ | Friction Angle
(pcf) (pcf) (psf) ¢” (degrees)

1 CL (stiff) 132 137 750 22
2 CL (firm) 125 130 375 16
3 SC (firm) 130 135 0 32
4 SP (firm) 104 109 0 35
5 SP (loose) 91 96 0 34
6 CCW 90 95 0 30
7 CL-Stockpile 134 139 200 30

Calculated By: ALB
Checked By: CRV
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Seismic conditions for this site were modeled under dynamic loading conditions using a peak
ground acceleration value of 0.050g (horizontally and vertically) for a 2 percent probability of
exceedance in 50 years.

The maximum operating pool for the ATB / E-Pond Complex is 456.5 feet NGVD. The
maximum surcharge pool (crest of dam) was used in our analyses (ranging from 457.8 to 460.3
feet NGVD). The unit weight of water contained within the pond was modeled as 62.4 pounds
per cubic foot (pcf). Further, we used water level readings obtained from the piezometers
installed in the crest and toe borings and modeled piezometric surfaces that extended across the
pond through the embankments to simulate a “worst case” condition. Water levels in the
installed piezometers are shown on the attached boring logs. The hydrographic survey and
isopach plans provided by Stantec were used to conservatively model the amount of CCW in
the ash pond.

Conclusions and Recommendations

The results of the analyses for each critical-section selected are summarized in the Factor of
Safety (FOS) Summary Tables included as an attachment to this data package. In addition, the
PCSTABL Plots showing the models and failure circles are also attached. Based on the
guidance documents previously referenced, a slope stability target FOS for dam embankments
of 1.5 is recommended for long-term, steady-state (effective stress) stability; an FOS of 1.4 is
recommended for maximum surcharge pool (effective stress) conditions; an FOS of 1.2 is
recommended for rapid draw-down (effective stress) conditions and an FOS of 1.0 is
recommended for seismic (dynamic) loading (effective stress) conditions. Our analysis,
performed using the parameters and geometry described above, indicates that the cross-
sections analyzed to date provide acceptable factors of safety according to the criteria
described herein.

The lowest factors of safety were observed in the Section 1, upstream, rapid drawdown model
and the Section 4, upstream models for all three cases (steady-state, rapid drawdown and
seismic conditions). These models had the lowest factors of safety indicating they are the most
critical cross-sections, yet they still met regulatory guidelines. The Section 1, upstream model
indicated a FOS of 1.21 for rapid drawdown conditions. Based on the geometry, Section 1
exhibits a slightly steeper upstream slope (1.4H:1V) and is near the area of the pond containing
the least amount (lowest elevation) of CCW. The weight of the CCW acts as a counterweight
to the driving force of the slope. Thus, decreasing the amount of ash in this area of the north
slope (such as in dredging activities) could further decrease the FOS. The critical elevation in
which CCW is needed to maintain an acceptable FOS will be provided in our final report of
geotechnical exploration and slope stability analyses.

Section 4, upstream models indicated an FOS of 2.4 for steady-state, 2.6 for maximum
surcharge, 1.5 for rapid drawdown and 2.1 for seismic conditions. Based on the geometry,
Section 4 also exhibits a slightly steeper upstream slope (1.3H:1V) which contributes to the
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cause of lower factors of safety relative to those observed in the remaining models for the ATB
/ E-Pond Complex.

The CHA report expressed concerns that the stockpiled material was placing a surcharge load
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